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Introduction
A large body of research suggests that immigrants are often substantially more productive and healthier than both natives in their host countries and non-migrators remaining in their countries of origin (e.g. Chiswick, 1978; Borjas, 1985 Borjas, , 1995 Park et al., 2009; Antecol and Bedard, 2006; Kennedy, McDonald and Biddle, 2006) . Despite likely productivity advantages, immigrants typically face a wage penalty upon entry to the host country. Studies suggest that poor English language ability and the possession of foreign qualifications make it difficult for immigrants to assimilate to the labor market of the host country (Trejo, 1997; Friedberg, 2000; Shields and Wheatley Price, 2002) . Over time, through investments in location specific human capital, immigrants tend to assimilate though their wages and employment do not always converge to those of natives (Chiswick, 1978; Carliner, 1980; Borjas, 1985 Borjas, , 1995 Trejo, 1997; Friedberg, 2000) .
Similarly, there is a consistent finding that immigrants tend to be healthier upon arrival to their new homes but eventually assimilate to the less healthy patterns of their host countries, this is often termed the healthy immigrant effect (e.g. Hao and Kim, 2009; Antecol and Bedard, 2006; McDonald and Kennedy, 2007) . Many of these studies focus on weight-related health outcomes and note that immigrants are less likely to be obese than their native-born counterparts.
There is also a substantial literature on the link between obesity and labor market outcomes (see Averett, 2011 for a review of this literature). The evidence from these studies is mixed as to whether or not the obese face wage and employment penalties in the labor market.
Our objective is to explore the complex interactions among immigration, obesity and labor market outcomes. We know of only one study to date that specifically examines this potential double penalty faced by obese immigrants in the labor market (Cawley, Han and Norton, 2009) . Specifically, Cawley, Han and Norton use a large US dataset comprised of immigrants from developing countries to examine the effect of Body Mass Index (hereafter BMI) and indicator variables for the clinical weight classifications for overweight and obese to examine their effects on several labor market outcomes.
1 They find few significant wage penalties except for obese women who have been in the country a short time.
Whereas most of the previous literature on immigrant health, wages, and assimilation has focused on immigrants to the US, our study uses data from a nationally representative dataset from the UK covering the period 2004 to 2006, and extends the Cawley, Han and Norton (2009) analysis in two ways. First we examine immigrants in a European country that has recently experienced substantial immigration. Second, we expand their analysis to compare immigrants with non-immigrants. The UK presents a different context to examine the effect of immigration and body weight on labor market outcomes because most immigrants to the UK are not from developing countries.
We find some significant associations between weight and labor market outcomes for immigrants. Our results also indicate that immigrants overall do not fare poorly in the UK labor market, although, overweight and obese male immigrants face a wage penalty relative to both other immigrants and to overweight and obese natives.
To set the stage for our analysis we begin with a brief overview of migration to the UK and a description of the labor market conditions faced by these immigrants. We follow this with a review of the relevant literature. Following the review of the literature we turn to our empirical analysis. We first describe the key features of our UK data set. Then we replicate the Cawley,
Han and Norton models on a sample of immigrants only. Our data allows us to extend the work of Cawley, Han and Norton by directly comparing the experiences of immigrants and natives with respect to both weight and labor market outcomes. We conclude with policy implications of our findings and directions for future research.
Migration and Labor Markets in the UK
As measured by the gross inflow of migrants, currently the UK is the third most popular destination for immigrants worldwide, behind only the US and Germany (OECD, 2011) . 2 In the past few decades, immigration to the UK has been on the rise (see Wheatley Price, 2001 for a detailed history of UK immigration policy). In the period from 1975 to 1979 there was a net outflow of 21,000 people annually, but by 1994 to 1998 this trend had reversed and the UK was experiencing a net inflow of 73,000 migrants per year. This influx of immigrants increased particularly rapidly during the 1990s, and is responsible for about half of the population growth during that decade (Hatton and Tani, 2003) . In May 2004, ten Central and Eastern European countries joined the European Union (EU). The UK, along with Ireland and Sweden, were the only EU countries to initially grant full free movement of workers to these new accession nationals (Sriskandarajah, 2004; Doyle et al., 2006) . It is estimated that about 560,000 accession migrants joined the UK labor market between May 2004 and May 2006, which is roughly equivalent to 2 percent of total employment at that time. This is one of the largest inflows of migrants in British history (Salt and Miller, 2006 (Kennedy, McDonald and Biddle, 2006) . 18 percent originated from countries in Asia, 29.8 migrated to the UK from Africa and the Middle East, 7.1 percent from Canada, Australia and New Zealand, and 9.4 percent from the US and Caribbean nations. This diverse group of immigrants joins a labor market that has been classified as one that is somewhat distinct from other European labor markets and shares some characteristics with the US labor market including relatively weak unions, wide and growing wage dispersion and high incidence of low-pay employment (Sapir, 2006) . Rovelli and Bruno (2008) classify the UK as one of the countries with the least generous labor market protections in the EU, a high poverty-low labor market protection country. During our period of study, the UK unemployment rate was relatively low declining from 5.3 percent in 2000 to 4.8 percent in 2005.
Literature Review
In this section we draw together insights from previous work in three largely unconnected literatures, the literature on the healthy immigrant hypothesis, the literature on the assimilation of immigrants to the labor market of the host country, and the large and growing literature that examines the consequences of obesity on labor market outcomes. We briefly review each of these in turn to place our work in context.
The Healthy Immigrant Effect
The near consensus among researchers examining the status of immigrants upon arrival in developed countries points to a healthy immigrant effect (Choi, 2011; Hao and Kim, 2009; Park et al., 2009; Antecol and Bedard, 2006; McDonald and Kennedy, 2005; Tremblay et al., 2005; Kennedy, McDonald and Biddle, 2006) . These studies suggest that upon arrival, immigrants exhibit better health than the native born in their new home country and are often healthier than those from their country of origin who do not migrate. In addition to reporting 5 better initial health across a number of more traditional dimensions such as health behaviors, the prevalence of chronic conditions, and self-reported health (Jasso et al., 2004; Kennedy, McDonald and Biddle, 2006) , many studies examining this phenomenon note specifically that immigrants have lower BMIs and are less likely to be classified as overweight or obese at the time of immigration. For instance, using U.S. data from the 1998 National Health Interview Survey (NHIS), Kaplan et al. (2004) report that newly-arrived Hispanic immigrants are healthier and have lower BMIs and a lower incidence of obesity than do the native-born population. Only 19.7% of Hispanics who migrated to the U.S. were over the threshold for obesity compared to 28% of US born Hispanics. Similarly, Park et al. (2009) report significantly lower obesity rates for white, black, Hispanic and Asian immigrants to the US than for natives of the same race.
Some work has been done to try to disentangle the reasons for this healthy immigrant effect. A number of explanations have been offered (Antecol and Bedard, 2006; Kennedy, McDonald and Biddle, 2006; Hao and Kim, 2009) . Individuals may migrate from countries that have substantially healthier nutrition and activity patterns. In addition, migrants may self select such that individuals investing in human capital through migration have chosen greater levels of health investment than non-migrators. It has also been suggested that the immigrant screening process may favor admission of only the healthiest immigrants. The pattern of healthy immigrants may also be caused, not solely by an inflow of healthy migrants, but by return migration of those in ill health (Hao and Kim, 2009 ).
Current research also examines the degree to which assimilation erodes the initial health advantage of immigrants. The longer immigrants remain in their new destination the more they may adopt the diet and exercise behaviors and attitudes of their new neighbors (Hao and Kim, 2009; Goel et al., 2004; Sorlie et al., 1993) . For immigrants to Canada, the US, and Australia, the adoption of native behaviors results in worse nutritional habits and increases in obesity (Hao and Kim, 2009; Antecol and Bedard, 2006 McDonald; and Kennedy 2005; Tremblay et al., 2005; Hauck and Hollingsworth, 2009) . Where these immigrants have strong cultural ties to their home country or live in areas with concentrated ethnic enclaves the process of unhealthy assimilation may be slowed (Hao and Kim, 2009; McDonald and Kennedy, 2005) 3 .
Many of the studies examining the healthy immigrant effect and convergence rely on cross-sectional data. Using repeated cross sections from the National Health Interview Survey Antecol and Bedard (2006) carefully control for fixed period-of-arrival cohort effects and find results that are in keeping with prior work. In their study, immigrants recently arrived in the US are healthier and have lower BMIs and a lower incidence of obesity than do their native-born counterparts. Specifically, female immigrants to the US are nearly 10 percentage points more likely to be obese at the time of migration than their native-born counterparts. Within 10 years of their entry to the US, these immigrant women lose 90% of their healthy weight advantage (Antecol and Bedard, 2006) . Assimilation patterns have also been found to vary by education level. Increases in body weight are significantly more rapid for immigrants with less than a college degree (Kaushal, 2009 ).
The results describing immigrant selection and assimilation with regard to BMI and obesity are consistent across studies that examine immigrants to the US, Canada and Australia.
In contrast, studies that have examined obesity rates and assimilation for migrants to Europe find less consistent evidence that immigrants are healthier than the native population. In part this may be due to differences in the predominant countries of origin among immigrants to Western
Europe. Kirchengast and Schober (2006) find higher rates of overweight and obesity among adolescents recently migrating from Turkey and Yugoslavia to Austria. Studies in other countries report increased obesity and obesity-related health risks for migrants compared to natives in the Netherlands (Brussaard et al., 2001) and Germany (Bongard et al., 2002) .
Our analysis focuses on immigrants to the UK and to date only one study has included an examination of obesity among these immigrants. In a comparative study of the general health of recent immigrants across four countries, Kennedy, McDonald and Biddle (2006) find a healthy immigrant effect for the recently arrived foreign born in the UK in terms of obesity as well as chronic conditions and self-reported health.
Immigrant Labor Market Assimilation to the Host Country
Much of the literature examining the wages of immigrants in their host country and their assimilation toward the level of wages paid to natives originated with studies of immigrants to the US (a classic paper is Chiswick, 1978) . Beginning with studies examining wage penalties for immigrants, researchers sought to identify the degree to which the penalty and rate of assimilation are determined by language ability (Trejo, 1997; Chiswick and Miller, 2002) , and the timing and location of education (Friedberg, 2000) . In addition, Chiswick (1978) and Borjas (1985; 1995) emphasize that the selection process associated with international migration and the national origin mix of immigrants are crucial determinants of their labor market performance. In particular, those who choose to migrate are often those with better labor market prospects in the host country. Borjas (1985 Borjas ( , 1995 finds evidence of substantial heterogeneity among immigrants and some evidence that individuals who invest in migration have greater earning potential.
Finally, this literature has also examined changes in the quality of successive cohorts of immigrants (e.g. Borjas, 1995) .
A segment of this literature empirically examines these issues in the UK (e.g. Chiswick, 1980; Bell, 1997 and Wheatley Price, 2001 ). Much of this research focuses on role of race. Chiswick (1980) found that white immigrants to the UK earned as much as their native counterparts but that non-white immigrants suffered a wage penalty as large as 25 percent which did not abate with increased time in the UK. Bell (1997) also finds that white immigrants fare well in the labor market while immigrants from the West Indies and India face an earnings disadvantage. As time since migration increases, the wage differential declines. Shields and Wheatley Price (2002) find that language is positively related to the occupational success of immigrant groups, especially racial minorities, in the UK. Using an instrumental variables approach they find that English language ability is the second-most important factor, after education, in determining occupational status leading to higher wages. Clark and Lindley (2005) use UK data to examine the employment and wage assimilation of immigrants to the UK with a focus on the acquisition of education. They report positive earnings assimilation for immigrants to the UK, and their findings suggest that employment assimilation is strongest for those immigrants who completed their education in the UK and then subsequently entered the job market. Differences in the returns to education for immigrants also exhibit striking differences by race. For most immigrants who acquired their education prior to entry to the UK, wage assimilation is much slower than those who acquired it in the UK after migration. In addition, in what they term the 'scarring hypothesis' Clark and Lindley find that assimilation is particularly difficult if immigrants arrive in the UK during a period of high unemployment. 9 3.3 Obesity and labor market outcomes
As noted in the introduction, there is a large and growing literature aimed at determining the consequences of obesity in the labor market. Obesity may cause lower wages if employers discriminate against the obese or if obesity results in lower labor market productivity. However, the obese may simply possess less desirable personality traits that affect their productivity such as laziness or a lack of social skills, traits that the general public often associates with the obese (Sobal, 2004) . The obese may more heavily discount the future, making them more prone both to overeat and to invest less in wage-enhancing human capital (Zhang and Rashad, 2008; Cawley, 2004 ). Reverse causality is also possible such that those with lower wages become obese in part because they cannot afford healthy food and rely on calorie dense fast foods (Drewnowski, 2009 ). Conversely the obese, believing their marriage market prospects are low, may invest more heavily in labor market oriented human capital, and thus have higher wages (Averett and Korenman, 1996) . Finally, cultural norms may play a role in whether or not there is a labor market penalty associated with obesity (Costa-Font and Gil, 2004; Garcia and QuintanaDomeque, 2007) . Studies that only use OLS tend to find that the obese are penalized in the labor market in terms of both wages and employment (see e.g. Pagan & Davila, 1997; Garcia & Quintana-Domeque, 2006; Klarenbach et al., 2006) , but a few find no effect (Lundborg et al., 2007; Johansson et al., 2007) . These studies make use of data from the U.S. and several European countries.
The focus of much of the literature in this area has been on addressing the potential endogeneity between labor market outcomes and obesity. One strategy has been to use a lagged measure of BMI since this temporal ordering of events is less likely to reflect reverse causality (Averett and Korenman, 1996; Cawley, 2004; Conley and Glauber, 2006; Paraponaris, Saliba and Ventelou, 2005; Sanz-de-Galdeano, 2008; Shimokawa, 2008; Tao, 2008; Huffman & Rezov, 2010; Wada and Tekin, 2010; and Gregory and Ruhm, 2011) . Many of these papers report that the obese face lower wages and/or a lower probability of employment, and this is particularly true for obese women.
Sibling fixed-effects models have also been used to examine the relationship between obesity and wages on the assumption that differences between siblings remove the variation in weight attributable to a shared family environment. Using this method, these studies find some evidence of a wage penalty although often smaller than that found with OLS (e.g. Averett and Korenman, 1996; Baum and Ford, 2004) . Using a sample of monozygotic twins, who share identical genes, Behrman & Rosenzweig (2001) report no effect of BMI on wages.
Individual fixed-effects models have been used to control for time-invariant individualspecific factors that might be correlated with both BMI and earnings (Baum and Ford, 2004; Cawley, 2004; Han, Norton and Sterns, 2008; Huffman and Rezov, 2010; Wada and Tekin, 2010) . Cawley (2004) argues that the use of an individual fixed-effects model is superior to analyzing differences between siblings because it eliminates more variation due to unobserved non-genetic factors. To support his argument he references research that has been unable to detect any effect of common household environment on bodyweight. Yet another body of literature indicates that the family environment may be "obesogenic" in that parents shape the eating environment of their children by making food available and by their own eating habits and food choices (see Birch 1999 and citations therein for more discussion). Most of these studies also report evidence of a wage and/or employment penalty.
The method of instrumental variables is preferred to individual fixed effects if we are concerned that the important unobservable factors are time varying or that there is reverse causality. However, finding a suitable instrument is challenging as such must be highly correlated with BMI but not correlated with the error in the wage model. Using the BMI of a biological family member as an instrument was first proposed by Cawley (2004) and since then numerous studies have employed this instrument (Cawley and Danziger, 2005; Cawley, Grabka and Lillard, 2005; Brunello and D'Hombres, 2007; Atella, Pace and Vuri, 2008; Lindeboom et al., 2009; Kortt and Lee, 2010; and Gregory and Ruhm, 2011) . 4 These studies often find no effect of obesity on earnings or employment.
The use of the BMI of a biological family member as an instrument is not without its critics. The problem is that, as recognized by Cawley (2004) , there exists the possibility that a substantial part of the genes responsible for obesity are also responsible for other factors that affect labor market outcomes, such as willingness to delay gratification (i.e. time discount rate).
However, Norton and Han (2008) use data which contains genetic information for a subset of respondents. The authors argue that genetic information from specific genes that have been linked to obesity in the biomedical literature provides an ideal instrument for obesity because genes are a source of exogenous variation. They demonstrate that their genetic information coupled with sibling BMI is highly predictive of lagged BMI and the probability of being obese or overweight. A strength of their research is that they are able to empirically test whether the sibling BMI instrument can be legitimately excluded from the wage equation. It is not possible to test directly whether the instruments are exogenous, though in an overidentified model it is possible to test the conditional validity of the additional instruments under other maintained assumptions. They find that lagged sibling BMI does pass the test of over-identifying restrictions, a particularly important finding because so many previous studies have used sibling BMI as the sole instrument (and thus have not been able to test the over-identification restriction because they have only one instrument and the model is just identified).
However, Kortt and Lee (2010) in a review of nine studies that use instrumental variables report that there is little evidence of systematic biases in the differences between OLS and IV.
Pagan and Davila (1997) conduct a Hausman test to determine if BMI is exogenous and they find evidence that it is. Finally, Lindeboom et al. (2009) report that they are "skeptical" about the use of this instrument because when they used the biological parent's obesity (mother and father) they find they cannot pass the overidentification tests leading them to conclude that these instruments are still picking up the influence of unobserved factors that are correlated with both obesity and labor market outcomes. Some recent researchers have gone so far as to state that they do not even purport to identify the causal effect of BMI on labor market outcomes given that this is a challenging task without a credible natural experiment (Garcia and QuintanaDomeque, 2006 ).
In the only study that examines the labor market penalty for obesity among immigrants, Cawley, Han and Norton, 2009 use the New Immigrant Survey (NIS), the first nationally representative survey of legal immigrants in US history. This is the only US data set of which we are aware that contains data on labor market outcomes and obesity for immigrants. They have a sample of 2,321 women and 2,171 men comprised solely of immigrants who are from developing countries. The top five countries of origin in their sample are Mexico, India, El
Salvador, Philippines and China. They use the NIS to study four outcomes: wages, whether an individual is employed, whether the respondent suffers health related work limitations, and whether the employed respondent has a white-collar job.
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The only significant association they find is that higher weight is associated with a lower probability of employment among immigrant women with a short duration of stay in the US.
They report several limitations of their work that are common in this literature. They did not have longitudinal data and could not identify an instrument that could provide exogenous variation in weight, their sample size was limited, the data only have self reported weight and height, their data only included legal immigrants and some places of birth were defined by region.
There are several caveats regarding the above literature. First, in most studies height and weight are self-reported, which increases the likelihood of measurement error. There is evidence
showing that this measurement error is not random, and the direction of the bias, and its extent, vary systematically with age and sex (Thomas and Frankenberg, 2000) . Second, BMI has been criticized as a measure of adiposity because it does not distinguish between fat and fat-free mass such as muscle and bone (Romero-Corral et al., 2006) . Burkhauser and Cawley (2008) recommend using more accurate measures of fatness such as total body fat, percentage body fat, fat-free mass, and waist circumference, and they present a method for adjusting self-reported height and weight using U.S. data. Wada and Tekin (2010) use these more accurate measures of body mass combined and find evidence that the obese suffer a wage penalty. Finally, there are also potential selection issues in both labor market status and wage equations. However, since standard selectivity correction techniques depend on specific functional form assumptions and the exogeneity of the variables of the selection equation, most studies examine the employment decision and the wage outcome in separate models.
Empirical Analysis of Immigrants, Obesity and Labor Market Outcomes in the UK
In this section, we present our empirical which extends that of Cawley, Han and Norton onward. In addition to these extensions, new members enter the survey when they join an original survey household by marriage, birth or cohabitation.
The BHPS allows us to identify immigrant status, obesity, and labor market outcomes.
We use two questions to identify and categorize immigrants by country of origin and relocation duration: "Where were you born?" and "In what year did you first come to this country to live (even if you have spent time abroad)?" Both of these questions are only asked once, the first time an individual is interviewed if they report that they have not always lived at the same address and that their country of birth is not the UK. Given our limited sample, we form a parsimonious grouping of countries of origin. The countries and groups of immigrants to the UK in our sample are detailed in women. Also consistent with Dustmann, Glitz and Vogel, the majority of immigrants in our sample are from the West region which includes other OECD countries. The average duration spent in the UK among immigrants in our sample is high (31.55 years and 33.99 years for women and men respectively). This long duration reflects the sample construction of the BHPS which only adds individuals to the sample if they join a household of an original sample member from 1991 or are part of one of the sub-samples which are not likely to include many immigrants. That said, we do observe a range of duration from 1 -85 years with 10% of our immigrant observations residing in the UK for less than 8 years and 5% for less than 3 years.
Female immigrants have lower BMIs on average and a lower probability of being obese than native born women, and these differences are statistically significant at the one percent level. No other weight differences are statistically significant across immigrant status for either men or women.
The demographic variables reported in table 2 suggest that immigrants to the UK are comparable in age and family structure compared with natives although immigrants are more likely to be married. We classify education as "college or professional" which includes teaching and nursing degrees, "vocational" which includes high school and apprenticeships, and "no education" which includes those still in school. variations in the quality of schooling, the transferability of skills between national labor markets, average English language ability, and systematic differences in unobserved ability, determined before migration by the prevailing characteristics of the origin country. Unfortunately, our data does not include information on English language proficiency.
Healthy Immigrant Hypothesis
To examine the presence of a healthy immigrant effect among immigrants to the UK, we estimate health differentials for immigrants controlling for individual characteristics as represented in the following equation:
6 The drinking variable available in the BHPS is limited to self-reported problem drinking which likely explains why drinking rates are low in our sample. 7 We were unable to include both race and region because of collinearity that is exacerbated in our limited sample. We also ran our models replacing region with race. The results are similar and are available upon request.
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We look at two measures of health (H it ): BMI and an indicator of obesity (BMI ≥ 30). IMM is a dichotomous variable equal to one if the respondent is an immigrant, and DUR is the number of years the respondent had been in the UK at the time of immigration (equal to zero if they are native born). Y2006 is a year fixed effect. The vector X contains the demographic variables described above plus a quadratic age term.
The results in table 3 generally support the healthy immigrant hypothesis. The coefficient on immigrant status is negative for both BMI and the likelihood of obesity for women and men, although the effects for men are smaller and do not reach conventional levels of significance. Controlling for individual characteristics such as age and education, female immigrants have a BMI that is slightly more than 2 points lower than that of comparable natives.
The lower BMI levels among female immigrants translate into obesity rates that are 10.5
percentage points lower than that of native-born women. The positive significant coefficient on the duration variable shows evidence of an assimilation effect. However, the magnitude of this coefficient is relatively small, 0.037, suggesting that while the BMIs of immigrant women begin to approach those of natives, it would take nearly 60 years (2.173/.037) for immigrant women to gain the weight associated with the higher BMI of non-immigrant women. This slow rate of assimilation with respect to weight is also reflected in a very small and insignificant coefficient on duration in the obesity regression.
We find a few interesting differences in weight associated with immigrants' region of and Pakistan are associated with a 1.5 point lower BMI and a 5 percentage point lower probability of obesity, though the latter association is not significant at conventional levels.
Other region effects include results for immigrants from Africa and South America where we observe 94 individuals for 135 person-year observations. Here we also see evidence contrary to the healthy immigrant hypothesis for men. They are associated with a relatively large (though statistically insignificant) 0.72 higher BMI and a significant 11.25 percentage point higher probability of obesity.
The associations between BMI and obesity and other covariates are in keeping with previous studies. For example, BMI and obesity increase with age at a diminishing rate. We find that neither marriage nor the presence of children is associated with significant differences in BMI or obesity. Though existing work consistently shows that BMI tends to rise after marriage, OLS models that combine the selection of thinner individuals into marriage and the impact of marriage on weight demonstrate much weaker correlations (Averett, Sikora and Argys, 2008) . Lower levels of education (college professional is the omitted category) are associated with higher weight and smoking and drinking are strongly associated with lower weight for both men and women.
Labor Market Outcomes: Immigrants Only
We begin our analysis of immigration, obesity and labor market outcomes by estimating models similar to those reported by Cawley, Han and Norton (2009) 
L represents one of four labor market outcomes described. We classify individuals as overweight (OW) and obese (OB) with recommended weight and underweight combined as the omitted category. We estimate log wage equations using OLS and logit models for employment, work limitations and white collar work. Estimates of equation (2) are presented in table 4 for each of our four labor market outcomes. Marginal effects are reported for logit models of employment, work limitations and white collar work.
Despite our smaller sample size, we find more significance in the effects of overweight and obesity on labor market outcomes among an immigrant-only sample in the UK than Cawley, Han and Norton (2009) found among immigrants to the US. However, beyond the different institutional settings between the UK and the US, our sample includes a large proportion of immigrants from developed countries including the US, Canada and Australia while they restricted their sample to immigrants from developing countries.
Overall, the results demonstrate a negative association between overweight and obesity and labor market outcomes for immigrants to the UK. The wage penalty effect is especially large for obese men, indicating that obese male immigrants face a wage penalty in excess of 20 percent compared to healthy weight male immigrants. The wage penalty for obese immigrant women is 13 percent, but it is not significant at conventional levels. These models also control for length of time in the U.K. Duration has a small positive effect only on the earnings of women indicating that wages for women gradually increase with duration but at a rate less than 1 percent per year.
We find a sizeable and strongly significant association between overweight and obesity and the report of health-related work limitations for immigrant women. Female immigrants who are overweight or obese are 12.4 percentage point and 18.35 percentage points more likely to report such limitations than healthy weight immigrants. For men, we find a significant difference of 11.69 percentage points for obese men only.
Finally, we find large negative associations between overweight and obesity and being in a white collar job. The associations are very similar for men and women at approximately 11 percentage points for those overweight and 17 percentage points for those obese. We do not find any significant associations with being employed.
Labor Market Outcomes: Immigrants and Natives
Since our sample includes both immigrants and natives, we can extend Cawley, Han and
Norton (2009) to directly compare the immigrant and native populations with respect to the effect of weight on labor market outcomes. We do this by estimating the following equation which augments equation (2) by including an indication for immigration (IMM) and interaction effects between immigration and weight classifications as well as a control for duration in the UK for immigrants (this variable is 0 for natives):
The key coefficients of interest are λ and φ , the coefficients on the interactions of immigrant and weight status. Table 5 reports the results from this analysis.
The strongest finding of these regressions is a wage penalty for overweight and obese immigrant men of 25 percent and 31 percent respectively. This wage penalty for immigrant men is in contrast to the wage premium of 6-8 percent that we find for overweight and obese native born men. The finding of a wage premium associated with overweight and obesity is consistent with findings from other studies that have used OLS (see Brunello and d'Hombres, 2007; Morris, 2006; 2007) . We find negative coefficients of 11.75 percent and 16.70 percent for overweight and obese immigrant women, but while sizeable they are not significant at conventional levels.
Turning to the probability of employment, we find that obese immigrant women experience a 9 percentage point greater probability of working. This finding is marginally significant. This stands in contrast with a strongly significant finding that obese native women are associated with a 5 percentage point lower probability of working. However, a joint f-test on the coefficients of obese and the interaction between obesity and immigrant does not reach conventional levels of significance (p=.405). We find a positive association between being overweight and working for native born women and men. One potential explanation for this finding is, as noted earlier, BMI may not be the best measure of adiposity since someone who is very muscular may be classified as overweight on the basis of BMI.
Work limitations are more prevalent among the obese for both native men and women.
Notably, overweight immigrant women are 11.88 percentage points more likely to have work limitations all else equal, and this finding is strongly significant. Associations for overweight immigrant men and for obese immigrants of both genders are smaller and not statistically significant.
The last labor market outcome in table 5 is whether or not the respondent is in a professional or managerial job, which, in keeping with Cawley, Han and Norton, we refer to as "white collar." We find significant associations between overweight and obesity and white collar work for men, but not for women. Native men are less likely to be in professional or managerial jobs if they are overweight (2.3 percentage points) or obese (4.8 percentage points).
As we saw in the means, immigrants overall are more likely to be in white collar occupations.
Overweight and obese male immigrants, however, are less likely to be in these jobs (-10.53 and -12 .13 percentage points respectively) although the association is statistically significant only for overweight immigrants.
All of the models include indicators for the immigrant's region of origin with the West including other countries in Europe, the US, Canada and Australia as the omitted region. As noted, a majority of the immigrants in our sample come from the West, and our broad groupings Briefly looking at the other covariates in the model, we find associations that are consistent with economic theory. Higher educational attainment is strongly associated with better labor market outcomes. Age is positively associated with wage, employment and white collar work, but also positively associated with the probability of reporting work limitations. We find a marriage wage penalty for women and premium for men though marriage is positively 24 associated with working and negatively associated with work limitations for both. Children are negatively associated with wages, working and white collar work for women, but not for men.
Finally, we find a strong negative association between smoking and labor market outcomes and to a lesser extent between drinking and labor market outcomes.
Conclusions
In this paper we have offered new evidence on the dual effects of immigration and obesity on labor market outcomes for immigrants to the UK. We find several significant associations. First, we find evidence supporting the healthy immigrant hypothesis in that the BMI of immigrants is strongly and significantly lower than that of natives, and immigrants have a lower probability of obesity than natives. In addition, our results are consistent with other literature of immigration to the UK (e.g. Dustmann, Glitz and Vogel, 2010) in finding a wage premium and increased likelihood of working in a white collar job for male immigrants. Despite a wage premium for overweight and obese men in general, we find a wage penalty for overweight and obese immigrant men. Our findings for female immigrants are generally consistent with those for male immigrants in sign, and are often of sizable magnitude but are not significant at conventional levels. This may be due to greater selection effects associated with women's' decisions about whether or not to enter the labor market in the first place. It is important to note that our findings are associations and cannot confirm causation due to data limitations that preclude effectively addressing the endogeneity between weight and labor market outcomes. Endogeneity associated with both reverse causality and unobservable characteristics correlated with both weight and labor market outcomes is a challenge throughout the literature in this area. It is particularly challenging here because of the limited data sets that combine height, weight, immigration status and labor market outcomes with adequate sample sizes of 25 immigrants. Neither our data nor that used by Cawley, Han and Norton (2009) include suitable instruments, and our data has only two years for a subset of an already limited sample size precluding any reasonable fixed effects analysis. Therefore, a critical need for future research is better data over a longer time period.
Nonetheless, our findings suggest that the obesity epidemic has not spared immigrants to the UK, but that obesity has a more severe impact on labor market outcomes for male immigrants than natives. Since the UK has a National Health Service, targeted outreach to overweight and obese immigrants may have a dual effect of both lowering health care costs and increasing labor market outcomes among this vulnerable population. (0.005) (0.001) (0.001) (0.001) (0.001) (0.003) (0.003) Age squared -0.0021*** -0.0017*** -0.0007*** -0.0005*** 0.0000*** 0.0000*** -0.0004*** -0.0003*** (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) Married -0.1111*** 0.0801*** 0.0346*** 0.0632*** -0.0394*** -0.0306*** -0.0260* 
